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(57)Abstract: 

PURPOSE: To obtain an antiviral agent containing a specific inhibiting substance as an active component, having low 
side actions and useful for the prevention and treatment of diseases caused by viruses having IRES such as HCV. 
CONSTITUTION: This antiviral agent contains, as an active component, a substance to inhibit the bonding of (A) a 
protein participating in the translation of a virus gene (preferably type-C hepatitis virus gene) by bonding to 
preferably Yn-Xm unit of the IRES region of the virus gene (Yn is an olig opyrimidine; Xm is a random nucleotid ) and 
(B) the IRES region of the virus gene (preferably a compound forming a hybrid with the oligopyrimidine). 
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WRMttlfljfiT** I R E S ( Internal R i 
bosome Entry S . i 1 e ) SB«K:itS'& LT 

juxae^o ires ««« <to«*tiasF"r*«iK«:* 

**B^©fii^-f^X»Jtt, HCV^IRE 
^B)5*fctt*&«j|S«r«#!fr<E»t><3[)-e*-6. I R E S *tR 
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im#m i ] o-i <d ires mmzte-s l 

T&o4)V7.Mtt<omto\zwtt**>MKiiitLO 
-ouxite^co i r e s««tro»dtiBs-r4ttiHfc 

*r2fi/£# £ t Z> ft O *f )V X »]. 

tit*:® 2] I RES^COYn -Xi K (Y 

n li^U^tf'J ^y>^$L, Xm ti^>^A^^U^ 

&*>/t^H£IS^;Uxae-?<0 I RE S{H«<L<0*£ 

£<;i/x#| e 

[1**^3] Yn -Xm JL" y h *fc«:-*-<B8B#ffi*IJ 

f-c^ & c £ si#M <h *r i - 4 <d n-fna* e 

[0 0 0 1 ] 
MICH; IRES <tP¥tf 

[0 0 0 2] 

»3ett5fe«=F±fi«» (AIDS) *IF*lCtt*S 

tt£ w ic t> fi «/ct Pni jg t u xisia a n £ ? \z & o fc. 

[0 0 0 3] CCD&oUtnO-l )\,xm<nfflmz. 

mtO-l ;i/X*«-€-fl>HHT&5 <hu 5 C cb^?± 

[0 0 0 4] tc:^^ffi5fc<oftC7-f ;wk»Jti, Bl«Ufla« 

[0 0 0 5] 



^^ae^ *cAsn*»*«i:H«R««««, .ires 

(Internal Ribosome Entry 

site) k*bu zomi&zmmTzzt-e o-ifr 
[0006] -rut>s>*x*Fi<Dm'a\** ^Yjuafif 

^ I R E S««l:tS« LTBtfJY J^lfif ©HRl:R 

Xitfc^<D5* ^HIRflHtt (5* UTR) 
a»tt«ifiT, tftJj-O^ m>bffi'&0-1 P 

yUX^KST^-OUX^ CSiffF^-OUX (UTF. 
fHCVj iBEt^Ct^ft*) (J. Viro 
1. . 66. 1476-1483 (1992)) 

f!52K (p5 2^>/^f) % 57K (p57^> 
, 5 0K^>;^S©#to«i*Ban (P r 
oc. Natl. Acad. Sci. USA, 87. 5 
846-5850 (199 0) ) . U*V — A«C(Z)S 

iaaia^ >^^r^^l^c i r e s««t&KtLT*s 

^t*Cit*«ae>nTC^ (Curr. Top. Mic 
robiol, I mm unol. , 161, 23-47 

(1990) ;Enzyme, 44, 292-309 

(1 9 9 0) ).. 

[0 0 0 7] l£fz, J ang^ll t^JPtO-f JUX 
5' UTR»cS6E-rs^U=fbf U 5v> (Yn ) £AU 
Gh'J7>7 h^SOYn -Xm — AUG3.— w h (X 

ihifi^TisO (in Translat ional ly 
Regulated Genes in Highe 
r Eukaryotes, 292-309. Base 
1 ( 1 9 9 0) ) , Pi 1 ipenko Yn iA 

UGXU*> hffi&mM (Xm ) tfi2 2*2ls4r*V>tt 

fcLTIr^pJffittSSLTt^ (Ce 1 1, 6 8, 11 
9-131 ( 1 9 9 2)). 

[0 0 0 8] #KfWl;:*3^Ttt, ^-ouxite^co i r 

e s ices- l tk ^< ;px afcT-c^a^ ^ 

6fi«t*?RtLTtt, mii$OI RESfi|^iC$g^L 

T9-r;uxae^cr>SfliR, e^tc«i^-r^^iaii^5'> 
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ft, 1#*C I RES««COYn -Xra H— y h (Yn «:* 
■JJfcT'J 3S>>ft"8U Xm «5>yA5t^U*^ F£ 

"T«>«lH^, Yn -Xra ar-^h^/Wyj^H^ff^ 

AWBKffl^'&ftS. 
[0 0 0 9] fiJITlCHC Vjte^fl) I R ESdat/W 

T^>{b^^l (tTF, rA-f ;/iJ y fMt-&1*lJ <hBSgST 
CVIt 1 9 8 8 ¥5fl*-fD>aa«, ffi*<B{"5JKM& 

[0 0 10] CSJIffSft^ffiTlxhiK^W^TattlfiF 

^^-f ^s^^feo^Aua^nTi^. l^lhcv 

«& < H C VCD*g£i*> J:tf H C V»e^Stt<D5SJR£|5& 

[ooi n hc vcoae^Fti i wrna«*^is?> 

U * 7 -if \Z £ H C V (DffiS c 6 A £ft 

te\ HCVtiJ8«L&^C<klC/j:a. 

[0 0 12] HC Vite^f OHSffittfcL ^J^tfHCV 
3te^C05* *»^E2(Dit$TC0mRNA^T7 
RNA^U^^-ir U h7T-y->aB) Srffl^T 

fcf hPHSRStH C Sr^ricVfixH C V 3 7ta 

c vae^ 6 h c va*$a<0BW?stt«:^* c £ ic 



[0 0 13] /W^JyHffcStttLTIt x^+S^U 

Kg&£ftAc*x*a^*x- hffi. ttJMS^tBftfeO 

©*X**-KS. a*U:l*£ Hffl&<5: (C r 

ooke.R M , Anticancer Drug 
Des. (7>^*+>U— H7yy T r iH'» , 
6. 606-646, 1 9 9 1 ;Tidd, DM, An 
ticancer Research (7 >^ L + '\» >:tJ" 

- U*— TO , 10, 1169-1182, 199 
0) «^ffifflTS5. MftfcLfcEMt/WT/U 
u/Hft*J«U, HCVite^i»*iLfc««K4*^T 

"C/«t<TfefiK ^ ^iC^Atf, Ant i s e n s e 
research and Development 

1, 65-113, 1 9 9 1l:Chr isey, L A 
\Z o T«ir-£ftfc7 >*"te >X <h LTffit)tlfcteTO 

[0 0 1*4] yW^iJy Hft^tttLTtt, £9 

KLfcPS, CD R N a s e HSftTffiil^ R N A 

(Tidd.D M, Anticancer Rese 
arch (7>^**>-!J— U tt— 70 ,10,11 
69-1 182, 1990). £fc, £T<D3fcX2fc>*X 

x5^MS*ffia****D?-:*x- HS!-*> 

- hiTWyw^y y Fft^tticfc^Ttt, ires 

««£:<8M>r;/U y H»j£ffi€r±tftta*6t>A-f y 
5' pKJfifflij** b <t 3 * *ffl»W^co»ttaa)*^3M;x. 

[0 0 15] ^^>A< ^'J^ Hft'&ttltbTtt, IR 
tt^nftlr^t, « : iL<timia;L/cYn -Xm 2"^ 

ftSCtMSl/Ci. HC Viife^CDI RESM^IC 

1 tC^l^T 3 3SI©y hy>^6 3 8SB<Df 
^>^TCD6mer, 6 7 S@ <Dis h £> >^ 6 7 3 B. 
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^5>iT^)7me 1 3 8 § g <D *s h is>fr 6 1 

4 2§g4>>' hy>iTO5me r , 1 47Sg(Dyh 
y>^bl57f@0yhy>milmer 1 26 
3S@^)yhy>^b 2 6 7 8 gco>- h y>iT© 5 m 
erftf) o tCTHCVIcaLm /W^JyHft 

15mer^30mer<Og$t 

«fc5IC, »*£LfcEM<hA>f y HC 
Vitfe^O I RE Sffi«»c:fcl>T2*|R£»ritL5*fc 
COT i&^Lfc^ ^l/ty Kii£*S{fcT?&'2>i& 

[0 0 17] /Vfr/U u> H{t**ft«§t«Ba»C*Oii* 

a^e2 8ffis<^t^^^^D5 i ^x- h^n^^u 
[0018] A#K«#T*»dt>, ±aa/w^ 

[0 0 19] (l)mRNA T 7 N 1 - 1 9 
W/Ltt\ 77X5 Kp UCT7 1 - 19 (BWHiiBfllfWF 
M$183 13^) Sr7;P*Uffi. $6i:iiCsCl 

5 KtE c o R I «©fKPM»«T*4i:««L. 
>T7N1-19C03' flij^l IBWTttJIWSnfcattD 
NA£#£ 0 C©8ttDNAUgfifl!S;ffl^T. -f > 
tfhP h7>X^U7ya>^T7RNA#'J/7" 
irSfflt>TlTfc>1t*£<!:l;:J;Q. HCV" mRNA T 
7N1-19£*<j80^£100m snZCtWVZ 

Cfl)P?0)SKBxh7f-^->Ss t ra.t ag 
ene) £h§3<7) R N A TRANSCRIPTION 



Ki t «rffll»Tt)<tt^«. T7RNA^'J^7-t^g 

t>. itenfcmRNAti, y-if>/W yj^t-y 
3>T«BTt*. ya-yt±i7D->T7N 1-19 
<^3' *«S««(ODNA»r>l-Sfflt^'>C>J>yffiTfBI» 
T^^o ft*tt. ttS2 6 0 nmTC0®^SlCJ:0tt-^ 

[0 0 2 0] (2)M^'Jy Mt&toKD&tiL 
MA(i7 7 7^H /HtyXfAtt (Applied 
Biosys temstt) <DD N A v >-trlM If — 3 
9 4Sa«rfflt>*££K:J;a. ^X$yXXfM«t'J 

^SONTfrW HPLCTtSSL (BWIft^^JX 
^l/^-v-H^T 1 olc£ , gtffijtafl 

[0021] (3) >tf hn h7>Xl/-y 3 >S 

±8B (1) t?(f« bfcm R N A Sffl 1 » t If h □ h 
7>Xl/-y 3 >£fT^ I£mRN AlC=J- K£nTl> 
5HCVS*S'60 I RE S»1t<Z)fc£T5ES$-e:*. 

[0 0 2 2] OtfhQ h7>XI/-y 3 >ti, #J*_ 
a?a*tf (P r ome g a) ttHtO^lM^ital*^** 

D-7* (El) ^(i:X>^D-7' (El) <tE 2 (N 

si) tofci^^^i^^y— "fe*T«itfr$-e-s«>»c*& 

^<h%x.^n£o MIRSnfc^U^^ KICtt t 35 S] 

ft&sDs-PAGE«a»»a-trc\ s±wmy <JU 

I±VlW^*< *—V7-r?^*r~ BAS 2 0 0 0 
(BIO-IMAGE ANALYZER) «£JBt>* 

[0 0 2 3] /W;/U yHft^ttltt, mRNAtOt; 

ha h7>xi/-y 3 >ffltt*j&*fflar«»ittm«c-f >tf 

KM" US aft S 1 5&g^£ 3 0JfiHJlT0)A>fyu y 

[0 0 2 4] (4) »»*7£>ci7CKJI/;**ffit*fc 
«flSI¥ffli3fi^*5tt«>, /Wyj y H f tattle .fcfcHCV 

EM*a*SLfc'b©tt, 3&^^ffli4i 9^yZ7^;i/ 
xSfif + cd «j6 EW <t co BB fflf^ A. *tjg d -5 d 
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Uta m \Z & * 2 it % C £ tc J: 0 8BUS 4> T H C V it £^ £ 

[0 0 2 5] fttfWICtt, ?^a?^HJS0ij(c^TJ:p(C, 
HC V^*(^ae : ?^ , 7^i>-7^-i'JUX(7)^wyjl,^ 
-> (HA) afe^+i3tf Alio HAIi7^y-7«) 
<;UXOif3SHC^aTtt&l>. *fcHAMft : ?-0>ttMIEj&* 

IRmWC&S I R E S«^§tiI6f ^ t^)* 

^'j^^Ktt^-rwa. ooo75;sa^&si* 

6. El (X>^Q-y) IS, E2 (NSlft5li« 
HCVafif^M^S' ^»ftJ*>£#fflSR««. 3 7 

5-30fl*^910 b pais©ft$<ossiaMTa 

$nntf9xx^>yP7f'f >yi3J:0tt2 2 KD a 
[0 0 2 6] ^^^HCVftSfctoae^tt, -ttOS* _b 

ji/^ MTttifig-r a t> <d t* ntf if tc mm t a 2 n& t ><> hf 

*L<tt, 7*y-7^ JUAS&GDe a r 1 y^Dt 

Kte, 9^v-7^^^7S^(7)7. 5k^Dt-^- 
(Cell. 125. 805-813 1 981) , t> 
L<«cnt3^i«*S:WALTacSCLfct><7)' (J. Mo 
1. Biol. . 210. 7 4 9- 7 &-9, 1 9 8 8) 



^T*** HC Vt£&»£^<0 3 * flijlc;i^>7x 

^iBBH C V tt*# U H 1 - ifiW 

HCV»fifi:*i, □7IS<hE l^Q<h^y 

cv^7^ecos«iRPi^a)^^^T^ii-&*i. 

y^JHEWSMffl LT375ecoC*MI^«)Wran* J: 

[0 0 2 7] K LT»^nSh7>X77-^*- 
A <h «7 > n 7 ^7 -f JU A coif t Zm-ST £ £ <h tc J: 

ox, «ft3maa^«*»^e«ffi»3a^T^>^^fl£» 

[0 0 2 8] ;W7'U7hWb^lt iM7^y-7 
I»AHCVa^'J^f^l4i. XlilRES 

[0 0 2 9] frfr^W?*) y Kffc^ttSrtt^JUAffll 
T. S6iC»4*ffJ*»c:ltALTfflt^Ci:t)T*«>. C 
<b-&*^«#*tCRILTtt* 7>^ir>Afk-&!K)t3^^ 

aaasa (©j^aDfla) a^Tio^siooMM-cM* 

^t7>ft>^{fc'&#i(j;, A»lC*3UTt>*Sfl«a) 

y Kfb'&ttiSr 1B$)/c0 100 mM^T, ffS-Kli 
0. 1-5 0 uM<D&mtU.Z>£.0\Z&8l~?Z>C£f)W 
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[0 0 3 0] UtJi, «**h*r^>^<JUX^HCVcot|^ 

Hftftttt, HCV^)teJC/JxyE*««)B[Ht/J:*# 

U^O-OWX (PV) , IH'DjffijftOJiSHtJa:-5IH't1Bi*i 

■?*r jux (emcv) , qr oanttM) \z&m<D*m 
^afom&ft&nffi&mo'C )ix (fmdv) , 
1 3i £g z l rc o ±$f>m.m<Dtemu tz\z a «at»-r* t 
h7-f>"X;u (hrv) ^cDt*3;u^^-f ;i/X^H 

[0 0 3 1 ] 

bWihZ. I RESa«»#TS»tR«imi. ii*©* 
[0 0 3 2] 

[*Jfc«] &T\Z&mm&mifT*f&W&£K>M t »tto\Z 

[0 0 3 3]###J1 mRNA T7N1-1 9^)© 
» 

iawa^EW*^ 1 l:^t^D->T7 N 1 - 1 9 £, 
pUC 1 9<O^P-- >^/-y--f MC^TPpUCT 7 1 1 

9 {fkm'&mftK'Anxs i83i3f) *7ju*y 

— £ D->z>y, 2nd edition, 
1. 3 3 - 1. 5 2, 1 9 8 9) T^7'77^ FDNA 
SfilOO// g^SLfCo 
[0 0 3 4] ClCOS5j^Jgl3*giSanAcISy^X5 K 1 0 

u gzmmmmE c or i t^kwwtl. ^p->t 

7 N 1 - 1 9<D3 ' MV> 1 ®EfT-r^#r£n/ti&ttDNA 
£»fc. RSttDNA 1 m g£4 OmM Tr is-H 
CI (pH8. 0) , SmMDTT, S 0 jt/g/m 1 
B S A, 2mM SNTP, 4 OmM Mg C 1 2, . 1 
inM 7,^)1^ >'>. RNase -f^ttf^ — . 5 0 
un i tfccfctfT7RNA#iJ/7-t', 1. 4 2ffg 



^e&SJftflcOSlEJSKS 0 1 TRfSSBBJSLfc. 3 
7tt2 0M, T7RNA*U^7-t' 
h $<iC3 7lCT2 0^> + a^-y3>t 

L iKDNasel (S t r a t agenettffl 
£ 1 Oa-7 K ( 1 ju 1 ) 3 OtT 1 0#*f 

aA-> 3 >U Z<Dfcf&mmZ7 jlS— )V • ^PP* 
JPAiSHi (7x;-Jk.^PWA=l : 1) 50/i 
1 fcJnAKJSSrib*, ffiftf*, TKffi 5 0 m 1 SrliJiR L, 

A (pH5. 5) £5. 5w I ^gftLT, SSKX* 
J-)im 1 5 0 m 1 £*gfnLT, ISOOOrpm 1 

/to 

[0 0 3 5] fb^cRNAH, 30/i l^DEPCffi 
mznfzti&m* (tl/ + 27- ^7D->->^ 2n 
d edition, 7. 26, 1989) JC*g|&£ 
ft* ^^3/i Hi. &ft2 6 0 nm<a«ftjej**Mj£ 
L, 10D=4 0/ig/ml<!:LTftfL < ^ILfeo 
^GO^fiffiJ; 9, j|«)tlfcRNAiBfi8 0tfgT*o 

2nd edition, 7. 4 3, 1 9 8 9)$: 
ff-Dfzo -^<Ofc£^, *#£>n*:RNAti, ->>£Ou/\*>k 

l^t)fi$t)^fl7-^- (GIBCO BRL 
ttH:0. 24-9. 5Kb RNA Ladder) 

7^fp-7,^^>y^xcK^L, nfc>«>*y— tP>v\ 

-f7' l jy-ft-y3> (^L/+a7~ ^D-Z>^ 
2nd edition, 7. 39-7. 5 2, 198 
9) £fr^, fi?*©RN A^B^l:^ P->T 7 N 1 

- 1 9 S^T&actfcttKLfc. ffl^fc^D 

— -f\&2 □— >T7N1-1 9£D3' fiB«0>£ D — >N 
1 9(Oia*I£ftODNAWifrJ:0, ^^U>^tC<tO 

^d->r>y, 2nd ed i t i 
on, 1 0. 1 3 - 1 0. 1 7, 1 9 8 9) ftMfcLjfc. 
[0 0 3 6] #%0iJ2 HCV^Mfif^Xf 

1 T^Lfcf^ftlTife^mRNA T 7 N 1 - 
1 91*. 1 #*fiRNAT&*HCV$V Affltfc-? 
iifflmfiiMaSS 18313^) COS* ffi«Mk 2 0 0 
7*StKffHi;flliaft»oTt»-5. HC 

T7cD:7*n^--:?-ig&ia?ii£5' mmzmaLTi^ 

[0037]-f>fcfhD h^>X U"-*> 3 >KJSte, 
^■y-4^#jfii3«7-f ir- h (P r ome g a &$?) 1 l . 

3 7 5 /zi, <^ -^^py-v'ju ^>y^> (P 

r o m e g a ttSS) 1 . 1 7 /i 1 , 7^;S^7^X 
(P r ome g attfi!) 5. 2^1, L- [35S] -pC 
— > (A me r s h a mttS) 1 . 3 u 1 (7 2 9 
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KBq) M^RNase -Otitf*- (SHifitt 
fi) 0. 2 m 1 tfi-tf. g&fil 4. 3 7 ju 1 (hit, 

tfjlcte* (Promega) ?±CD ("Trans 

lation invitro Technical 

Ma n u a 1 j <Dy'a h n— JMCffioTRJES-Sfc. 
[0 0 3 8] Sfc, H3S<DDy l-^xy ^SrJMaTRN 

coli j3 — lactamase mRNACPro 

SStt) 0. 5jug£* RG^tt »3. &Mg^ftt)0 

[0 0 3 9] 3 O^T 1P5BB1 5 >*a^C— 3 > 
-e<0**SDS-PAGE«S»iBrr*£, lU'- 

SO. 5%SDStZ^^»cfcolC2. 5%SDS£JqA 
fc. 4fiiORI PAA777-I (l%Tr 

iton X— 100, 1 % s o d i u m deoxy 
chol ate, 0. 1 5MNaC l*ij:(55 OmM 
Tris-HCl (pH7. 5)) £1®*., K&m&ftl 
±T?ft^>Lfcf*. fiiHCV37Jaft fc: u> hifiifit J: 0 
fftfi. tfU^O-^fitft:. Ug/l/il) U1S 
in*. 1BSBB. OtT^Io $ fcKUH' VJHf> WW 
;*!yhttfi. 10%W/V) 3. 125/il^MTl 
BSH- OtTSIgo -^CDf£, 3 0 0 0 rpm 3 #T3a 
R I PAA'777-2 (UTr i ton X- 
100, 1 % s o d i u m deoxycholat 
e, 0. USDS, 0. 1 5M NaClMt/50 
mM T r i s - HC 1 (pH 7 , 5) ) 100m IS: 
Sn*Ttt»U l^USf^€:R I PAA'777 — 3 (1% 
Triton X-l 00, 1% sodium deo 
xycholate. 0. 1%SDS, 0. 15M N 
aCl, 5 0mM Tris-HCl (pH7. 5 ) *5 
Wlmg/ml BSA) 1 0 0 u 1 T*S 0 & L , A 

&ict>^ iffiR i pa;\ + 777-2t»i^ it^n 

tttl8*SDSD-f-f>^y7 7- (9. l%Tr 
is-HCl (pH6 . 8), 16. 1 96 (v/v) ^ 
»J-feU>, 4. 3. 1 5%SDS, 12. 

7% (v/v) 0 -*)Vt>7 Sx^y-JU*3J;^0. 0 
4%BPB) 8/1 lTt^>i;3>Lfc, 
[0 0 4 0] ^l:, £ft<3<BR»«:9 5#BSl=ft» 
LAco ^<Ocfc5'lCLT»'&n/tK»8 m 1 0.. 1 %* 
SDS-15. 0 %#iJ7£7 'J Kir*;U (70X8 

5Xlmm) (cSJnlxfc. >A^Jf 
£ LTAme r s h amJtS FR a i rTb o w [»* G] 
metylatedprotein mo 1 ecu fa 



r weight markersj (^T* S U > 1 
4 3 00^62 0 0 0 0 0) SrttfflUfc. tgffiiLT 
K'J7gW (2 5mM MJ7 (pH8. 3) , 19 
2mM ^'Jy>*3«t^0. USDS) Srffltv 30 
mA^tiiStT4 5»^B^ 97 ^>3MM0« 

-h (TYPE BAS-I I I) iCttSAyT, »5£© 

/-^7^-rif- BAS 2 0 0 0 (BIO- I 
MAGE ANALYZER) <D7*U h =3 — JHCtto 

fc) • ni 2»nittusiit. -f^-^>^i/-h 

2KDa£*<BSHBtt;SaK (5 5 STSyBW^tt* 
^U^^> K) KD'atfyt-^W>HtLT 

[0 04 1] #%#j3 A-f y Kfb£-4*(D£fiE 
7 7 5 4 K AV ^-f/X^Att (Applied B i 
osys t ems ft) (BD N Av^-feiMtf— 3 9 4SJ 

^jcofi^cO/^x^a-^^-x— h5!0>3t"U rf* ^ K 
II^xV — ;H8lS«:L/tattfi2 6 0 n mT<DK5tJglC 

Ac (^com, 1 od = 3 5 u g/m 1 <t lt&^$*i 

AC) o 

[0 0 4 2] mmmi WA7^y"7^J^rV 
V 5 C L C7)f£38 
[1) Jaft^. 1 ?^ vX7^7< ^Xf^Bffl K^>X^7 — 

3 - 6 3 3 8 0 1 »c:e«fc<Z)*tt 

icsei». ^^v-xTo-r^xwRttctoHA^ejae^ 

SrttKLfc. -T 0:^-6, 7^y"7^-f JUWR^^ 
-f;UX$r*§SL. 50mM Tris-HCl (pH 
7. 4) (ImM 

[0 0 4 3] EDTAM0. 5% H^r^HaKM^- S 
U^A^fiT) *IC&®L, ^□f'ft-i?KS2 5 0- 
1 0 0 0 ^ g/m 1 iCfiPX-T 3 7rtCT— &<i > + a^C 
-hbAcf^, HWffiTffllPSnfc^xy-JU : ^pp* 
)V1* (1 : 1) T3lHlttmL, ^LTX^Z-JHao 
O-f ;i/^DNA«:M:IS3ltfc (x^y«-;wt»4!:tt, tK 
mz 1 0»<7)ia(Z)3MBK^hUC7At>L<tt«<7) 
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£Do;t*gfaL, *S ScmfiScDa-^ £JBt>T 1 5 , 0 

0 0 rpm, 4tTl 5#p B 1fc»i8'fr*fTU, 
£&*&£tt£j!!lJIo UtTl^a) . C<£DNA£1 OmM 

Tris-HCl (pH8. 0) (ImM ED T A 
£*T) KlSAfU H i n d I I I \Z&0ffi{tL* TiJu 
-7,y^f|fi»»jtC<fcOJKl5 Okb^Hindl I I A 
ItfrW-^mSIL^o CCOH i n d I I I Altfffr*, 
S^'(»fS(5 0mM Tris-HCl, lOOmM 
N a C 1 , 1 OmM MgCh , 1 mM DTT (p 
H7. 5) ) 4>TS a 1 I K J: 0 jfi ft U , Hindi I 

1 AWM-<7)3 ' *aB^ffaE-r-61Kll . 8kb<DHind 
I I I — S a 1 IWrfrS:. 7*T 0-X«a»fttC«fc 0 # 
IttLfc. CWDNA^T4 DNA#'J^7— 

K&*H i n d I I I RtfEc oR I TiHflsU £ 6 \Z 
T4 DNA7fs'J — tlTT^Sitl/cpUC 1 9 

[0 0 4 4] Sfc, W SMS 6 3 -6 3 3 8 0 ^'A&on 

mm 4 \ztzm.<Djjmz'&^>7 ? z^i-^xwRttj; 

±i2©<t^»CsHI!Lfc'>< ^XDNA€rKifi«JK« 

wnsa i i t-^o^bu ytrn-*m%i*mz 

J;0»(Bt"rscilC<t 0, fiO. 9 k bcos a 1 IHTrK- 
4-"CSa i i Hcfco^HbU 7xy-j|/aia&r5x^y 

mtzo ^IC, BuSHfiO. 9kb<Z)Sa 1 iUrfrtStt^ 
7X5HtS7<y-y3>8»S (6 6mM Tr i 
s-HCl, ImM ATP, SmMMgClz , 5m 
M DTT ( p H 7 . 6)) 4 3 TT4DNAU ff—iL\Z 
.fcOSMSU COKjSI^ftifflUTAHI J M 1 0 3 

^Sal I tc<fc Q ift{b~3~£ C <h JC<i: 0 W 0 fcfcj L 7c ±ESD 
NA»fM-^R sal, Alul, Hapl I RlfDd e 

Hp 0 9 0 1 £<B:/5X5 Kft*tB«flUI«R 

( 1 OmM Tris-HCl, 5 0 mM NaCl, 
lOmM MgClz , ImM DTT (pH7. 
5) ) s a I RlfH i n c I I T*8fbU 7# □ 

-xmm»ItiT»g8-r^C<ht3cfc0, 0. 26kb^b 

^^^*i8^Rs a I - H i n c I I 

^<&WtM-+»c, 7. 5k56H^Dt-^-*t§*n 
:©DNAS7<y-y3>+yh (SilifittH) 

SrJBHT. 7;i/fi?Q-->^ M^lCft^H i nc 
I I TififbUjfcpUC l 9 ^d-- >V^^^-tcm^ 

[0 0 4 5] iigBcD^^y-^ a >IIffil>/c^^--D 
NAi L"0±, *O||l:fflt$nftt)«)*5ng-I0 



ngttfflLfc. HD%. pUC19^P-->^^^- 
SrfMRBIISH i n d I I I RtfE coRL *fcttH i 
nc I I (XfttttftttB) T««U 7x;-;^p 

5 ' 5Sffl£IKU>«fbLT ftl/ + a7- • ^D-n > 
^'(Molecular Cloning) ,1 9 8 2, =3— H • X^*'J > 
9 • A — A'~ - -7/^^ MJ- • ^ # UX(Cold Spring Har 
bor Lab. Press) ) , Z7 x 7 — D D Tjx^Ajflffl 

[0 0 4 6] C<B«KLTfmLfcDNA£ffll>T*:» 
lJM10 9i^Sfitt$itfc (£<0PS. 3>f^>h 

Affili. 3C#fcS*SttKcD:D >t*^> h /W (COMPETENT 
HICH)oyD hn-JMcSEofc. CCOctotCLT^^n 

C^EU' + zl^— • # D — n>^ (Molecular Cloning). 1 
9 8 2, K • T^U >y • A-A*- - S U 

— * 7* U 7. (Cold Spring Harbor Lab. Press) ) , pU 
C<n-?)i3-$u — MC*>£Ec oR IffllCH 

ASSiSfeTcOS 1 W*5^7X$ K£2iS?U pU 
CHAtfftfcL/c. £/c* 7. 5k^Dt-^-05' 
ItfpUC 1 9(Bv;|,^Q — X>^1M MC*£H i 
nd I I \m\Z<Z>&'o1&77 7s* KftiltRU pUC 
7. Stft&Lfzo 

[0 0 4 7] C©ck -5 l: UT»<&n/:B«(E{ftft p U C 
HAMpUC7. 5^bfWn77X5HDNA^ 
8MSU T r iL^> : )±§3^:7t^-^X>*th- CENESIS -2 0 

^7^f 7 - 1 LT*© 2 1(0^7^ 7- 5 ' d (G 
TAAAACGACGGCCAGT) 3' (E^ISCOSB 
5»I»*f2 0) . 5' d (C AGGAAACAGCTAT 
GAC) 3' (ie^JSC0lB^i#^2 1) tffltifc. 

[0 0 4 8] pUC7. 5 7'7X$Kl/ig^fi| 

PggffftSma I t^Kl, 7xy-Jt//^DPMAJ!l 

-if <^-u a^a*±§3) T5' *aaa«:Httu 

>&{bLT (^U + j.^— • £ D — X (Molecular C 
lonirig) .1 9 8 2, n — )l K • X^U >^ • /N-A*— • 
7#7h'J-' ^*UX(Cold Spring Harbor Lab. Pres 
s) ) , 7 x.J-)V/i?uuifr)VLK9tiM\s* x^ ;—)), 
VO&Z-ttfZo Z<D^-o\ZLXnrzDNA 1 0 n gtC, -& 
J«'J>7^— 5 l d (p CAGATCTGCAAGCTT 
G) 3 f (E5(aa>IBW*^2 2) 5ng^7-fy-y 

Tf£/£ L Ac D N A £ ffl t i T ^cBi S D H 5 ft ff£ S -fr 

t'T-> h A-f (COMPETENT HICIO^^P hn-J|,JCffio 
fc. Z V>mzLT'& tz'&& ^ffilCctOSXX 
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ecular Cloning) .1 9 8 2, n-~)V H • X7*U >£/ • A 
—A'— • h 'J — • yUXCCold Spring Harbor La 

b. Press) ) . ±ta®^J*U >*-*W . Sk^Dt- 
^-^Ki^fttCB gl I L Hindi 1 I £&£cfc<5> 
K pUC7. 5GH*»fc. 
[0 0 4 9] CC07*?X$ KSrJB^TSaiki ^CD^tt 

^-V — (Nature). 324. 126, (198 
6) ) IcqiCT, Cit)«)^PCRffiJcJ;-0<#»MiB^I6 
}$ODN A£*iiHL, 7. 5 k^Pt-^ — COBkSCSrfT 
ofc. fiP*.. y^X^ HpUC7. 5GH10ng, 1 

0 X P C R (100 mM Tr is-HCL p 
H8. 3, 5 0 0mM KC1, 1 5 mM MgC 

1 2 . 1 1 0 pl 1 . 1 . 2 5mM 4 d 
NTP 16m1. ^DNA77-fV-5 ' d (CA 
GGAAAC AGCTATGAC) 3' (g2?tiSGDB2^i 
S^23) &T*5* d (GAATAGTTTTTCAA 
TTTTTACG) 3* (13^1*0)82^*^2 4) & 

(20//M) 5/iK £fcli5' d (CGTAAAAA 
TTGAAAAACTATTC) 3* (K*lJSa>K#]« 
^25) Rtf5' d (GTAAAACGACGGCC A 

gt) 3' (m^m<Dmmn2 6) & (2 o^m) 5 
x, £-T9 sx:\z sftm&mk* onc^aftLfc. i» 

t£. T a q DN AtPU ;* ^— tf (7a-y h//z 1 , 
AmpliTaqTM^jgiSttK) 0. 5 u 1 £H0*_ffift]». 5* 

JPV— >— ?J*ttH<Z>DNA Thermal CyclerT 9 5 
tl^ 4 81C1», 7 2tl OlsIiaSLfc. « 

— ;U/^pp*;i/A«t8L Jl/ttlRSrfTt^ 
-^ft 2 5 0 b p <h 1 1 0 b p (D 2 ;£cDii<HD N AWfJt S 

^CLTSfcDNAWrfrSSng, 1 OxPCRl'fiS 
(lOOmM Tr is-HCi, pH8. 3, 500 
mM KC1, 1 5mM MgC 12, l%iz^^>) 

IOmI, 1. 2 5mM 4 d N T P 16m1. § 
rfSLD N A 5 ' d (CAGG AAAC AGCTATGA 

5' d (GATC CAAAAATTG 
3* (GTTTTTAAC 
TGCACGGA) 3' 
ACGTGCCTCTAG) 5* 

D H 5 6«HtEtfe LSrx^y-- >¥ \Z Jf 0 
£/&D N A# 6 >^'A A$ X ^ K p U 

CSE£»fc. :; r_ 
[0 0 5 2] C<D£?\ZLX%<ot\tz7 m f7,$ H pUC 
SEMlBiP s t I Rtf E c o R I TWWrU 7 x 



C) 3' (S?QS0)B*I*«2 3) &tf5' d (GTA 
AAACGACGGCCAGT) 3' (l2^'IScOfi2^i§ 
§26) S (20/iM) 5 /i I . KtK£ JtaAT^ffW 1 
0 0 jtz HCtt^Jz-SlCUT, *t*9 5t:»C5»Kl«fl 
«, OtCgftlfco Taq DNA#U/7 

-if (7ZLX .y h/u 1 . AmpliTaq n ^@igtt$S) 0. 

5 u l ^rJDArgfp^, $*7^3j-f;PTfiJBUfc. 

V>-?)V$:, A-*> x;UV- y-^XjtS^DN 
A Thermal Cycle rT 9 5*C 1 5}\ 4 8 "C 1 5J\ 7 2t 
1#T3 OleHBlSLfc. «k»Kl7 2*CT7#«ifll,fc 

X^y— ;H5t«S:fft^ 3 3 0 b p <Di#*gD N A#ftt-£ 
WEB*EcoRIRtfPs t n?«{tL. 5%7 
2V)IT^ H^TSSL^o C^J^lCLXftSnfc 
DNAffn-5ngS7-f^-y3>*yh (SiBittt 
fi) ^fflt^M>7 >yu--f hrtlC^^E c o R 

IMP s t I XJSffcLfcpUC 1 9 ^7 Q — ->y^ 

3>tf-r>h"fe^ttS[ffttaafi0!)t)O)Srfflti 

> h A-f (COMPETENT HICH)(7)^D h 3— JMCfiEo 
C<7)ttS*cLT»fcaLftA<*:^^«ffiH<l:0 ^-X^ U - 
X>y$rfTl> C^EU+il^— • ^ Q—X>^ (Molecular 

Cloning) .1 9 8 2, 3 — ;W K • 77*'J >^ • A — A— 
• 7#7h'J- - yUX(Cold Spring Harbor Lab. Pre 
ss) ] , »7^->— y^^^XCOSft^^P*— ^ — S:«fO 
^7X^ HpUCSP^il/co a^^°^X ^ Hcov;U^^ 
PX>y-tr< Mctf A<*nfcDNAI«mi^:i#>ttK 
*)t>r—^X>-y— GENESIS 2 0 0 0y7rA^^ 
X, KWfcftSLfc. 

[0 0 5 0] C(D£-?\ZL,Xm£>nfz7'7X^ HpUC 
S PC0B amH I JklfB g 1 I I it^f MC*4 0[e]B^ 



0< )V7s^i 



»iRK»»4 0 7 5 (CfBKc^yp^-^ 



-SrSSa^B amH iWBg i I I -th-f h<h&£cfcp 

ci/c^dna (iawacoia^is§2 7) 

[0 0 5 1 ] 

ran 

AAAAACTAGTCTAATTTAT 
TTTTTGATCAGATTAAATA 



ICT4 DNA*'J tf-CTWiSi Lfc», 55 0 

bp©«frS5Sg7^U^7 5 H^TttHLfc. C«) 
&o{ZLX'&t>tirzDNAmfr5 n g^M8SN r u 
IxmitLtz??** HpUCHA 1 0 ngc7-fy- 
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(COMPETENT \\lC\\)<Dy°U Ml-JHlifcofc. dCD&KL 

ffti C^U+n.^— * ^7 n>y (Molecular Clonin 
g),1 9 8 2, K * X7*U >y • A-A*- • 77$ 

7* (Cold Spring Harbor Lab. Press) 

-^-^t*AStlfc^77 5 H pHAS ESSfc. IS?* 
7X5 KW^;U^^Q-->^tr-r HClfASttfcDN 
AK)tii7 :: ^^>ttS!^)t>'--^X>1j--CENESIS 2 0 

SallW hA^Hindlll *T?&IBM*©iBW 
S^3 0tC^To 

[0 0 5 3] ifctC, HC Vitfi^G) 5 * 38^6 3 7S S 
itfg^*T£PCRi*-Cii«Lfc. BO'S. BMNiiBBftgT 
ttffiS^l 8 3 1 3^lCf23$CD3!M;0iJ2 8 (7) [ 2 ) , £ 
P->T7N 1 1 90DNA5ng, 10XPCRM 
IS (10 OmM Tr is-HCl, pH8. 3, 50 
OmM KCL 1 5mM MgC12 . l%-\f^f- 
» 10/il, 1. 25mM 4 d N T P 1 6 u 

1. EDNAS' d (CGAAGCTTGCCAGC 
CCCCTGATGGG) 3' (K^iS^ffiMS^ 2 

8) fttfS' d (CCGGATCCCGGAAGCTG 
GGATGGTCAAC) 3' (iaM*(OlEW#^ 2 

9) § (2 0 MM) 5ul, lC*&aQ*.T£-tbit 1 0 0 

w'lica^cfc^icLt, if 9 5tK5#fia«i&Jfc. o 

(7H«;h//i 1. AmpliTaqTM^MitttS) 0. Su 

:7\^£, + > y-^XttBCDNA 
Thermal CyclerT 9 5 *C 1 58tl^, 72tl» 
*C3 OlElMJiLAco ^f&lC 7 2tt T&SjflLfcfjL £ 

— ;WttlS«:fTt^ 9 10bp©«BDNA*rfrS». ftl 
BBSH i n d I I I R^B amH I TiBft Lft», 5 

ia^^tt) OH i n d I I I RtfB a mH I h tC 
fi^oiflElcCfflffFfft^-f J!/Xjtfc^<7) 5 ' «8^b3 7 
5 CLSWfc. 

[0054] ^tc, t'^x^ hpcs 5 cL&mm&m 

E c o R I TBB»#|ffc», MPBII indium 
£ififbU 2. 6kbpKfrt7»P-xyM0Wrj 
ffiUttKLfc. C^WrM-Sr^^X^ KpHA^SEcpH i 
n d I I I &t/E coRI^ Hcff A,U ^nx^ 'J 
>y»C«t 0 7^yz70^iUHAiaigftl: 



hjfiy^T, * H PHA 5 CLS:»fc. 
[0 0 5 5] (2) jtlSx.7^yZ7^-f;^rVV5 

7 7 U*5 H U-tf;P»£6*«lBC V- I (S{t:^W3?^T 
fflflSB85g&fTRCB0 1 6 0) S3. 5cmyt-H: 

JUXLC 1 6m0tt (Egtfc^'f ;PX, 3 (3) , 2 2 
9 - 2 3 5, 1 9 7 5) £MO I (mu 1 t i p 1 i c 

ity of infection) =0. 1PF U/ 
Ce 1 1 T 1 flSB8SilT»»Si4-fc. [1] Tfts 

Sl/c^XS HpHABCL^, Man i at is6 
CD^ffi ( ("^ U+n 5 • <7 P-x>yj t K * X 

7'U >tf • a-a*- • 7*7 h 8 61-9 61 

( 1 9 8 2)) iC!JEt^»«A*IBM^eiaJR. 
7>X7?-A^-pHA 5 CLDNA^^cIi:^ 
/Co Z-<D&? KLT»fcp HA 5 C LD NA 1 0 v g £ 
U*^x^^> (Lipofec t in, 7< J 
Dy-ttB) 3 0/i 1 <hOp t i -MEMttJffi 7 

MIL h7>X7x^y 3 
[0 0 5 6] *iC^-U7^e9<^Xfj££|&£. Op 
t i -MEMlSJffiTfflJia* 2EI«c»Ufc» 1 5fci$tf)DN 
A£ffi-&Lfc h7>X7i^y 3 >?gtCO p t i - ME 
M8 0 0 // 1 SlwAft fecoSi/ t-VICAfl, 3 7t, 
5%C0 2 <> + 3.^-^-TJS*Lfc. 4»#IH«IS«! 
Sr»€r 1 0%^i/^itom^^OMEMtgJli!$:->^-U 
lCjJDx.£io $ etl. 2QPb13 7T:, 5%C02 O + o. 

[0 0 5 7] Z<DO/f Jlxmzit 1 m 1 fefcOtt 1 0 s 
*. 1 0 s (BlCftRUfc. ^a&l 0 cmfy 

i*-utciii^02x i o 6 eo^i^wajMMSRK 
- 1 3 (a{t*»jftm«ianB»*ff rcb o 1 8 3) as 

ft, 1 0 s SlCftRlfciSS-ft^yt-l/ftfcOfft 

o\ZLtz* C<D£o\ZLT^M'V lt^fflO-l ;i^X^K« 
2 %Oi>teilJfiim$:^tJ'MEMlStt!$:i>^- 
UtZjDA, 3 7t. 5%C02 ^> + a^»^-T^i 

[0 0 5 8] 2B», «tt!S:l»S^-f;UxaE*^±^(a 
1 %-9 h'J#Jfll3*K*^v-l^ IttfeAcO 3 

m 1 -r-^fif^wcijpA^^T 1 mmw^£i±fz&. %±\z 
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mm zy'^-vmtmtw&o »o-f jk*s»«2 u 

«ff€:3lfilJ»OjiLT»tt«a)fflAOJ5tliHCVft5Ra 

V 5 CL &mrz* 

[0 0 5 9] (3) aj*A7^y-7«?<^XrVV5 

c l tc j; £ c sa jf sfe ^ -f j u x a fi-? £ ;u > y x ^ - -t'it 

24we 1 1 7V- Mc*9 6 0 %n >y U> He t hJff 
i8*fflflSE&3fcWRL 6 8 (t hll&ieiFF«lia. ATCC C 
L6 8) ^1 0%^yMM^OTS-2tglj!!T^ 
*L£t>^IC&&*9^>X7C'-f JPX rVV5CL^ 
2%Oisflhftfam$tSPBS\Zi$--\zmQL. MO I = 
4PFU/Ce 1 1 1? lfl$Pp1£iaT»*3itfc 0 *<D 

Op t i -MEMJSJffi 5 0 0 /il T2[s]ft?$U O 
p t i -MEMigWiS 0 0 ix 1 4*0 AT 1 6 DSfH,' 3 7 

5%C02 -1* >*a^-*-TIS*Lfc. 
ttMffiSI**, iliaiOSDSP-f^ >^'>7r-10 

o m i 4Jdat, ^mm^mmms 2 o u \ &-%mz 

fifl^ *»L. 12. 5%SDS-PAGETfS»l!) 
Lfc. ^(£>?&, ifrttKfiE^. x bu-t)Vu-7,y -r JU^ 

5 18 3 1 3#»caBtt<0j«6«tPI«/j:AteTttHCV 
n7tfi«:S:ffl^T»e$-t4-fe. ISS&H 1 . CO) 

<fc 5 «22KDaOHCVJ7I 
ari«*<><0A> K<L LTttffl;**!. ffiftfflBSrtTti, 

% 31 2 n £ h c v u 7 s a £ ; u ~> ? x ^ - if s a <z> a 
a<oc*ffl»csa , rs>'y^-;piaw«:BttLT^ r D-fey 

y>^^lrof^<h^^lTl^ 0 2 2KDa«fc 

osj^atoaatLTtfttts^nfc/N^ Ktt. isa^s 

ait&FT»ft*3oT&lr», ^'fiPH^^^y^y- 
70<^XTfi*aitfc|fflJiaSffi'<T*Sl»i(iS-B:. fsj 

$ tittle t ^Dt 7'»^t»dftTt^U 

Kit^saTi^s^ssn*. ::t^ 
ttS£n*:A> ^mRt^z.y^^zzyy^J^x rvvsc 



[0 0 6 0] K«SfeailfirtT©;W">7x^"-1f5 
aco%^(D^miLT, JE*O*Bifi*SC*a:J;0IR 

JUfefiSfcttfflLfc. BP*. Hfii$tf)<fc5l;:, «*Stifc 
l^SDSD-fV >yA^77-©ftb0i:K 
5 0 0 a 1 Atl, O^KIi, tt 

^h— ^KS?-vy^>ttHMULT I — B I OLUMAT 
LB 9 5 0 5 CTW3£Lfc. ^Ofcg^ &&£~tfT& 

^mm (rty#{fy<5>F) \zttLTMmmmms u 1 

fcfcOtt 1 0 s iU±^)S^Mfi^31LT^^r<h^»^v 
[0 0 6 1 ] £ffiOT2 A*f >r»J y Hffc£«IC<fc*IHIia 

SiffiLfcJ:^^. HC Vitfc^CD I RE S®«ti5 ' U 
TR®J@ttc??tET^>o f:T, EM«<0i2M*^ 1 Kffi 
$EOffiS§^T2 7Sa©f5>^«bte*040 1#§ 

» U LT, A-f y HflS^ttT 

»J rfj* 2 K (0E?»l£ Lfc« 

[0 0 6 2] A-f :/U -y fMtS-ttli. Sia!0>tMt«l 3 IC 
MR^ffiKttoT'&JSfcL/S:. KA-f^U K<b-&* 
tt, igfcgTK (a'J*7ttH©Mi 1 1 i-XQOT, 
Jft 1 8. 3MQ • c mcD*) h £ :/Lfc«B 

*lC»a*Lfc. iftJgUL ttfi2 6 0 nmT(0»3eSf3<fc 
D#6n£:{fi£:n earest-neighbor*£ 

(Methods in Enzymology, 19 
89, ACADEMIC PRESS, vol. 18 
0, 3 0 4- 3 2 5) TJEMLfc. JElC. 5 U*7ttK 
UFC 3 OGVOS6fflUTKI$tit. BUHLfcA 

[0 0 6 3] 
[*2] 



SMS 3 8 



2 0 



(m e r ) 



GGGGGGGGGGGGGGGGGGGG 
(EW*©IBWI##7) 
[0 0 6 4] 
[S3] 

AAA A A AAA AAA A AAA A A A A A 
(EWS©E««1 8) 
TTTTTTTTTTTTTTTTTTTT 
:- (E*J«CDEJi|S*t 1 9) 

ft*3, ±E*2*ctt/S3tC^Lfcffi3|ra(OU->K^X [0 0 6 5] (2) A-f 7* U y Kft^ 

-r^T^^^a^^x- hsiT^jsELl. cdhc vasssa^HKHsa'JS* 

/:» ~ 24we 1 l7>-h«H0%3> 



S M S 3 9 2 0 
S M S 4 1 2 0, 



(12) Wm^7 -6 9 8 9 9 



Bfnaaiiiias^wRL 6 8£ i o%o->m^m^^i^r 

#QU MO 1=0. 0 1 P FU/C e 1 1T1 &5FfU^iM 

-v^mz-stz. torn, -rocop t i -mem^s 

Op t i -MEM«lfi5 0 0 /i 1 SMT1 3 

a, tfy*^— >aiaajS»iB£5 o o u 1 **oa. 

/OailMULT I - B I OLUMAT LB 9 5 0 5 

IC. UBSA6SOPBSTftR3nft;k>7x7- 
if* 1 0- 15 , 1 0- 16 . 1 0- 1J . 1 0- 18 , 10 

-» 9 mo i /a \\zmmL7,^>y~^umtLxm^ 

8 0 u 1 ^8 u 1 SiEftU iMSLfc. 
[0 0 6 6] X^>^-KHI^y7x7- fe*»*(D 

&m&£LTj£mzmz>e>'?. ^n^is^ifc, & 
affljfi^KSSsaft/t^v^x 7— tfotit Mffitt 

c v « & i3 7 s a t ^ x ^ — e CD a -&n a it e?^ 

[0 0 6 7] I RE ScO^fJtCH, 5' #M 

^isoia^is^ i (c^t«s#^t i i 20 o#tc 

A FOLD (UWGCG Software, Uni 



v. Wisconsin) lc£oTfl?tfr U 
&. 

[0 0 6 8] j£*«:ia2 ICSVT. £n£CD/W:7*)J y H 
ft^tttt. CftaiiBa>«id!(cAtiaKAf5MM. lu 

M, 0. 5 mM, 0. 2 5 uM<hfc£<fc -5 tt*fl=T8SllP 

bfco iia»c^<ni;*#T7«iB»c«»a*, 

we i uk^±- *»ft#**-rna 

x;U <**tt49xJI0 *t«S*fl!)«c^«BHC!) 

fc. fflMmm^-i >7 jit? is* >mm r -f >^x^^a 

>*©*«BSIB<Oftft»Ct3(riT*T*«Cofc*«. 5 MM 
Tff ofclt»iC*3(r^Ttt. SMS 3 8 iC^iTCD^v- 7 
x^ — tf<7)»3H«^- »*<B»£ttWbSi* (SMS 3 
9*5<fctfSMS4 1) IC#LT»5#<0 1 
ttfc. SMS 3 8K*5l>Tli. JflittfiFttK^S/ 

[0 0 6 9] 

[ia««] 

EWIS* : 1 

fi2?'|cDfi£ : 2 0 3 3 
EW<DSt : tttt 
IH<Z>ft : H*H 

7>?"fe>X : N o 

gtfg : Hepatitis C virus 
^P->4 : T7N1-19 



ACTACTTAAT ACCACTCACT ATACCCTGCC ACCCCCCTCA TGGGCCCCAC ACTCCACCAT 60 
AGATCACTCC CCTGTGACCA ACTACTCTCT TCACCCACAA ACCCTCTAGC CATCGCCTTA 120 
CTATCACTCT CGTGCACCCT CCACCACCCC CCCTCCCCGC ACACCCATAG TCCTCTGCGC 180 
AACCCCTGAC TACACCGCAA TTCCCACCAC CACCCCCTCC TTTCTTGCAT CAACCCCCTC 240 
AATGCCTCCA CATTTCGGCC TCCCCCCCCG ACACTCCTAC CCCACTAGTC TTCCCTCCCG 300 
AAACGCCTTC TCGTACTGCC TCATACCCTC CTTCCCAGTC CCCCGCCACC TCTCGTACAC 360 
CGTGCATC ATG ACC ACA AAT CCA AAA CCC CAA ACA AAA ATC AAA CCT AAC 410 
Met Ser Thr Asn Pro Lys Pro Gin Arg Lys He Lys Arg Asn 
1 5 10 

ACC AAC CCC CCC CCA CAC CAC CTT AAG TTC CCC CCC CCT CGT CAG ATC 458 
Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro Cly Gly Cly Gin He 
15 20 25 30 

CTT CGT CGA CTT JAC €TC TTC CCG CCC AGG CCC CCC ACC TTG GCT GTC 506 
Val Cly Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Cly Val 

.- 35 * 40 45 

CCC GCC ACT ACg'AAG ACT TCC TCAC CCG CCC CAA CCT CCT CGA ACC CCA 554 
Arg Ala Thr Arg Lys Thr Ser Glu Arg Pro Gin Pro Arg Cly Arg Arg 



(13) 



CAA CCT 
Cln Pro 

ccc ccc 

Pro Cly 
80 

CCA TCC 
Cly Trp 

95 
CAC CCC 
Asp Pro 

ACA TCC 
Thr Cys 

CCC CTA 
Pro Leu 

CAC CAC 
Clu Asp 
160 
TCT ATC 
Ser lie 
175 

CCC TAC 
Ala Tyr 

TCC TCC 
Cys Ser 

ACC CCC 
Thr Pro 

TCC CTA 
Trp Val 
240 
ACT ACG 
Thr Thr 
255 

CTC TCT 
Leu Cys 

CTC TCC 
Val Ser 

CAC TCC 
Asp Cys 

CCT TCC 



50 

ATC CCC AAC 
He Pro Lys 
65 

TAC CCT TCC 
Tyr Pro Trp 

CTC CTC TCA 
Leu Leu Ser 

CCC CCT ACC 
Arg Arg Arg 
115 

CCC TTC CCC 
Cly Phe Ala 
130 

CCC CCC CCT 
Cly Cly Ala 
145 

CCC CTC AAC 
Cly Val Asn 

TTC CTT TTC 
Phe Leu Leu 

CAA CTC CCC 
Cln Val Arg 
195 

AAC TCA ACT 
Asn Ser Ser 

210 
CCC TCC CTC 
Cly Cys Val 
225 

CCC CTC ACT 
Ala Leu Thr 

ACA ATA CCC 
Thr He Arg 

TCC CCT ATC 
Ser Ala Met 
275 

CAC CTC TTC 
Gin Leu Phe 

290 
AAT TCC TCA 
Asn Cys "Ser 
305 

CAT ATC ATA 



CCT CCC 
Ala Arg 

CCC CTC 
Pro Leu 
85 

CCC CCC 
Pro Arg 
100 

TCC CCT 
Ser Arg 

CAC CTC 
Asp Leu 

CCC ACC 
Ala Arg 

TAT CCA 
Tyr Ala 
165 
CCT TTC 
Ala Leu 
180 

AAC CCC 
Asn Ala 

ATT CTC 
He Val 

CCC TCC 
Pro Cys 

CCC ACC 
Pro Thr 
245 
CCT CAT 
Arg llis 
260 

TAT CTC 
Tyr Val 



55 

CAA CCC CAC CCT 
Gin Pro Clu Cly 
70 

TAT CCC AAT CAC 
Tyr Gly Asn Clu 



CCC TCC 
Cly Ser 

AAT TTC 
Asn Leu 

ATC CCC 
Met Cly 
135 
CCT CTA 
Ala Leu 
150 

ACA CCC 
Thr Cly 

CTC TCC 
Leu Ser 

TCC CCC 
Ser Cly 

TAT GAG 
Tyr Clu 
215 
CTC CCC 
Val Arg 
230 

CTT CCC 
Leu Ala 

CTC CAC 
Val Asp 

CCC CAT 
Gly Asp 



CCC CCT 
Arg Pro 
105 
CCT AAC 
Cly Lys 
120 

TAC ATT 
Tyr He 

CCC CAT 
Ala His 

AAT CTC 
Asn Leu 

TCT TTC 
Cys Leu 
185 
CTC TAC 
Val Tyr 
200 

CCC CCC 
Ala Ala 

CAC AAC 
Clu Asn 

CCC ACG 
Ala Arg 

TTC CTC 
Leu Leu 
265 
TTT TCC 
Phe Cys 
280 

CCC CCC 
Arg Arg 



ACT TTC TCA CCT 
Thr Phe Ser Pro 
295 

ATC f AT CCC CCC CAT CTA 
Tie Tyr Pro Cly His Val 
.310 

ATC AAT-TCC TCA CCT ACA 



ACC CCC 
Arg Ala 
75 

CCC TTC 
Cly Leu 

90 
ACT TCC 
Ser Trp 

CTC ATC 
Val He 

CCC CTC 
Pro Leu 

CCC CTC 
Cly Val 
155 
CCT CCT 
Pro Cly 
170 

ACC ATC 
Thr He 

CAT CTC 
His Val 

CAC CTC 
Asp Val 

AAT TCC 
Asn Ser 
235 
AAC ACC 
Asn Ser 
250 

CTT CCC 
Val Cly 

CCA TCT 
Cly Ser 

TAT CAC 
Tyr Clu 

TCA CCC 
Ser Cly 
315 
ACA CCC 



60 

TCC CCT CAC 
Trp Ala Cln 

CGC TGG GCA 
Gly Trp Ala 

CCC CCC ACG 
Cly Pro Thr 
110 

GAT ACC CTC 
Asp Thr Leu 
125 

CTC CCC CCC 
Val Cly Ala 
140 

CCC CTT CTC 
Arg Val Leu 

TCC TCC TTT 
Cys Ser Phe 

CCA GCT TCC 
Pro Ala Ser 
190 

ACC AAC CAC 
Thr Asn Asp 

205 
ATT ATC CAC 
He Met His 
220 

TCC CCC TCC 
Ser Arg Cys 

ACC ATC CCC 
Ser He Pro 

CCA CCT CCT 
Ala Ala Ala 
270 

CTT TTC CTC 
Val Phe Leu 

285 
ACC CTC CAA 
Thr Val Gin 
300 

CAT CCC ATG 
His Arg Met 

CTA GTC CTA 



tfM¥7 -6 9 8 9 9 

602 

650 

698 

746 

794 

842 

890 

938 

986 
1034 
1082 
1 130 
1178 
1226 
1274 
1322 
1370 



(14) 



Ala Trp Asp Met lie Met Asn Trp Ser Pro Thr Thr Ala Leu Val Val 

320 325 330 

TCC CAC CTA CTC CCC ATC CCA CAA CCC CTC CTC CAT ATC CTC CCA CCC 
Ser Gin Leu Leu Arg He Pro Gin Ala Val Val Asp Met Val Ala Cly 
335 340 345 350 

CCC CAC TCC CCA CTC CTC CCC CCC CTT CCC TAC TAT TCC ATC CTC CCC 
Ala His Trp Cly Val Leu Ala Cly Leu Ala Tyr Tyr Ser Met Val Cly 

355 360 365 

AAC TCC CCT AAC CTC TTC CTT CTC ATC CTC CTC TTC CCC CCT CTT CAC 
Asn Trp Ala Lys Val Leu Val Val Met Leu Leu Phe Ala Cly Val Asp 

370 375 380 

CCC CCC ACC CAC CTC ACA CCC CCC AAC CTA CCC TAC ACC ACC CAC CCC 
Cly Cly Thr His Val Thr Cly Cly Lys Val Ala Tyr Thr Thr Cln Cly 

385 390 395 

TTT ACA TCC TTC TTT TCA CCA CCC CCC TCT CAC AAA ATC CAA CTT CTA 
Phe Thr Ser Phe Phe Ser Arg Cly Pro Ser Cln Lys He Gin Leu Val 

400 405 410 

AAC ACT AAC CCC AGC TCC CAC ATC AAT ACC ACT CCC CTC AAT TCC AAT 
Asn Thr Asn Cly Ser Trp His lie Asn Arg Thr Ala Leu Asn Cys Asn 
415 420 425 430 

CAC TCC CTT AAC ACC CCG TTC CTT CCC CCC CTC TTC TAC ACC CAC ACC 
Asp Ser Leu Asn Thr Cly Phe Leu Ala Ala Leu Phe Tyr Thr His Ser 

435 440 445 

TTC AAC CCG TCC CCA TCT CCC GAG CCT ATC CCC CGT TCC CGC CCC ATT 
Phe Asn Ala Ser Cly Cys Pro Clu Arg Met Ala Cly Cys Arg Pro lie 

450 455 460 

CAC CAC TTC CCT CAC CCC TCC CCT CCC ATC ACT CAT CTT CTG CCT AAC 
Asp Clu Phe Ala Cln Cly Trp Cly Pro He Thr His Val Val Pro Asn 

465 470 475 

ATC TCC CAC CAC ACC CCC TAT TCC TCG CAC TAC CCC CCT CCA CCG TCT 
He Ser Asp Cln Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys 

480 485 490 

GCT ATC CTA CCC CCC TCC CAC CTG TCT CCT CCC CTC TAT TCC TTC ACC 
Cly lie Val Pro Ala Ser Cln Val Cys Gly Pro Val Tyr Cys Phe Thr 
495 500 505 510 

CCA ACC CCT GTT CTC CTG GCC ACC ACC GAT CCT TTC CCC CCC CCC ACC 
Pro Ser Pro Val Val Val Cly Thr Thr Asp Arg Phe Cly Ala Pro Thr 

515 520 525 

TAC AAC TCC CCA AAC AAT CAC ACC CAT CTC CTA CTC CYC AAC AAC ACA 
Tyr Asn Trp Cly Asn Asn Clu Thr Asp Val Leu Leu Leu Asn Asn Thr 

530 535 540 

CGG CCC CCC CAC CCC AAC TCC TTC CCT TCT ACC TCC ATC 
Arg Pro Pro Cln Cly Asn Trp Phe Cly Cys Thr Trp Met 
545 550 555 

[0 0 7 0] EJR|**t : 2 7>ft>X: Yes 

EM^ftS : 1 5 , ; > , htf D^- : fiSRtt 

CGGCCCCCCG CCCCC 



- 6 9 8 9 9 

1418 
1466 
1514 
1562 
1610 
1658 
1706 
1754 
1802 
1850 
1898 
1946 
1994 
2033 
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[0 0 7 1 ] 
EM0)fi2 : 1 6 
■EM COS! : 



CCGGCCGCCC CCCCCG 
t% : 4 



[0072] nm 

EM<Z>ft$ : 1 7 
EJlOi : fttt 
: -*« 

law 

CCCGCGGCCG CCGGCGC 

[0073] ems-si : 5 

EM<Bfi$ : 18 

em ©a : \$m 

em 

CCCCCCCCCC GGCCCCCC 
[0 0 7 4] E^|*9 : 6 
EM<&ftS : I 9 
EM<08! : tttt 



[0 0 7 5] EMi 
EM<8fi3 : 2 0 

emcds* : mwt 



[0076] em; 

EM<0fis* : 2 1 
KM<08! : 
«KDft : -*«| 



IBM 

CGGCCCGGGG GGGCGGCCC 
: 7 



GCCCCGCCCG GCCGCGGCCC 
m : 8 



IBM 

CCGGCCCCCC GCGGGGCCGG G 
m : 9 



[0 0 7 7] EMi 
EMOfiS : 2 2 
EM<0S! : Ktt 
IB©* : -*M 

IBM 

CGCGCCCCCG CCCGCCGCCG CC 
[0 0 7 8] EMS# : 1 0 
EM<8fiS : 2 3 
EM<DSJ : 

MO* : , . » 

EM 

CCGGCCCCCC GCQGgCGGGC CCC 
[0 0 7 9] EMft? : 1 1 
EWOfiS : 2 4 



7>^-fc>X : Y e s 

: mm 



7>^-fe>X : Y e s 



7>^-fc>X : Y e s 

em ©as : te©&& 



7>^-fc>X : Y e s 

em ©as : m<D&& 



7>^-fe>X : Y e s 

em co as : m<Dm& 



Y>7~t>* : Y e s 

h d is : mmvt 

EMcoaS : (toiS 



T>^ir>X : Y e s 



7>^-fe>X : Y e s 
h#Dy- : BISK 
EM^aS : ftba&tt 



E«©ffl : tttt 



16 



17 



18 



19 



20 



21 



22 



23 
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7>^-fc>X : Y e s 
h#aS>- : mm 

CCCCCCCCCC CCGCCGGCGC CCGC 
[0 0 8 0] IBM*? : 1 2 

mW&2 : 2 5 

am<om : mm 

CCCGCCCGCG CGGCCCCCCC CCCGC 
[0 0 8 1 ] Sim»^ : 1 3 
iB5*j<D§£ : 2 6 
IBM COS! : &ft 

IBM 

CCCGCCCGCG CGCGCCCCGC GGCCGC 
[0 0 8 2] |B*J**» : 1 4 
iB^J^g;* : 2 7 

&mv>m : gift 

CCCGCCCGCG CGGCCCCCCC CCCGCGG 
[0 0 8 3] IBM## : 1 5 
gB?iJcD§£ : 2 8 

ia^«icosj : mm 

CCCGCCCGCG CCGCGGGGGG GGCCCCGC 
[0 0 8 4] KM#*§ : 1 6 
IB?»ICDfi£ : 2 9 
IBM<OS! : mm 
iScoSSc : -*« 

en : 

GCCGCCCGCC CGGCCCCCCG GGCCCGGGG 
[0 0 8 5] g^J#-5# : 1 7 
IB?i]CDg£ : 3 0 

Em<Dm : mm 

lICOSSc : -*«[ 

IBM 

CCCCCCCCCC GCGGCCCGCG CCCCCCCGCG 
- [0 0 8 6] I2?ii#^ : 1 8 
gB^JOfti* : 2 0 
IBM (DM : &R 
: -*« 

IBM 

AAAAAAAAAA AAAAAAAAAA < 
[0 0 8 7] iB^|*# : 1 9 :~ • 

IBM <0S S : 2 0 

■B0K0S! : «lfc "-1 
Ig^S : -*« 



7>^*fe>7, : Y e s 



7>^ir >^ : Y e s 

h^D^- : mm 



7>*"fe>;* : Y e s 
h^Dy- : mm 

Rmcomm : mvmm 



7>3 L '\l>7s : Y e s 



7 >^ii>X : Y e s 

h^ay- : mm 



7>5 1 ii>X : Y e s 

h#o$>- : mm 



7>5 L -fe>X : Y e s 

h^Df/- : m$m 



7>^-fe>X : Y e s 



24 



25 



26 



27 



28 



29 



30 
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07) 
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EM 

TTTTTTTTTT TTTTTTTTTT 
[0 0 8 8] EMS4 : 2 0 
EM^ftS : 1 7 



[0 0 8 9] EM* 
EMG>ftS : 1 7 
EM<0ffl : ttR 



EM 

CTAAAACCAC CCCCACT 
^ : 2 1 



EM 

CACCAAACAC CTATCAC 
^ : 2 2 



[0 0 9 0] EM 
EMOfi£ : 1 6 
EM CDS : tttt 

EM 

CACATCTGCA AGCTTG 
[0 0 9 1 ] EMi§ : 2 3 
EMOS3 : 1 7 
EM<BSl : mm 



[0 0 9 2] EM< 
EM<0ft5 : 2 2 



EM 

CACCAAACAC CTATCAC 
W:24 



EM 

CAATACTTTT TCAATTTTTA CC 
[0 0 9 3] EM#§ : 2 5 
EMOfiS : 2 2 



[0 0 9 4] EMI 
EMOfiS : 1 7 
EM ©fit : tttt 



EM 

CCTAAAAATT CAAAAACTAT TC 

^ : 2 6 : 



KtJn O — : ttf&tK 
fiMOHfli : ft&OttR 



EM 

CTAAAACCAC CCCCACT 
[0 0 9 5] EM 8^ : 2 7 
EM ©63 : 4 0 
EM<Offl : m& 

EM 

GATCCAAAAA TTGAAAAACT AGTCTAATTT 
CTTTTT AACTTTTTCA TCACATTAAA 
[0 0 9 6] EM85 : 2 8 
EM<0fii : 2 5 

E«©a : m& . * 

EM :- 
CCAACCTTCC CACCCCCCTC ATCCC 
[0 0 9 7] E«Sf : 2 9 * 1 



EMcOfiS : 2 8 



EM<0«SI : ffi©&K 



«<0» : -*« 

k#d$>- : mm 

E«©1« : toOtSR 



Way- : BMtt 
EM<0«H : ftbcOfeS 



h^a^- : mm 

EMOttgf : ffiOD&R 

ATTCCACCCA 
TAACCTCCCT CTAG 

EMOflfl ; ffiOttR 



EM<Z>ffl : &R 



20 

&^DNA 
17 

cTffcD N A 
17 

&JSDNA 
16 

^DNA 
17 

MDNA 

22 

a* fj£D N A 
22 

^DNA 
17 

MDNA 
40 

p^D N A 
25 
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EM 

CCCCATCCCC CAACCTCCCA TGCTCAAC 
[0 0 9 8] E*l**§- : 3 0 
IS^JcOfi^ : 2 3 6 0 
EM©fi : 

iHogc : z:*« 

EM 

TCCACCATTC TTCATCATCC CAACATTTAT 
GTTAATGTAA TATCCAATCT ACTCCTTAGC 
TTATCATCAT TAAACATTCC TAGAATTAAT 
TATGTACCAG CACCAATATC TGATCATGTT 
CAAAAACATT CTTGGACATT CCATAATCCT 
AAATCCGAAC CGATTAAACA TAAATATCCA 
CTAAAGTATT TCGAAAGTTT TATACCTAGT 
ATAAATCACT TTTTATACTA ATATGACACC 
AGTATACGCT ACACCTTTTC CTCACACATC 
ATCTAATCCA AATAATACAA ATCACTACGT 
TTCCATTATT CTTTTACCTG CTAAAACCGA 
TAAAATATCT TACGACTCTC CATACCATCA 
CACTCCTAGA GATCCCGGTA CTTATCTATC 
CACTCATAAA CTAGATTATC AACAATACTC 
ATCGACTATA GACATAATAC TATCTGGATC 
ACAAACCACA CGATATACAT AATTTTAATT 
CTATATACTA TATACTAATA CCAATACTCA 
TCTCCCTAAT CTTCTCCATC TCGATACCCA 
CATCACTAAT TCCAAACCCA CCCACnTTT 
TACAATAATT AATTTCTCGT AAAAATTGAA 
ACTAGAATCA TAAAGAACAC TCACTCTACA 
TATTCCACCC AGATCCAAAA ATTCAAAAAC 
ATTCAAAAAC TACTCTAATT TATTCCACCC 
TATTCCACCC AGATCCAAAA ATTCAAAAAC 
ATTCAAAAAC TACTCTAATT TATTCCACCC 
ATTCGACTCC GCAACCAATT ACTCATAATC 
CTACCTAGTC ATACCATTAA TACAGTAACT 
ACTCCCGAAC CAATTACTCA TAAAGAAGAA 
ACTACACTAA GTACATCATC TCCAATTCTC 
CTTTATCATA CCTACAATCA TAATCATACA 
ACCTCTATTA GCAATTATAA AACCAAGCAC 
ATTATATTCT CCCCCCTCGC AATATTCTGT 
CCTAAATACA AAACACACAA CAAACTCTAC 
TAAAATCTAT CATATTCACC CCACCATCTG 
TATCGCAATA TATTTGGATT TCTCCTCTCC 
CGAGAACCTG TCGATTACCA TTACCTTAAC 
GGAAACTTTC TAGAACATAC TCACTTTTTA 
GTCAATACAG CCCCTATTAA TAATCCTATT 
ACAACTCTTA AAAATACGTA CCTAATCCCT 
AAAATCCTTG ACACCAACCT 



28 



Si® • Vaccinia virus 
E^COS^ : pHASE 



ATATCTCCAC 
TATAATCCCA 
CCCCCTCTAT 
CCAACTAATA 
CACCTCTTAC 
TTCCAAAAAA 
TCATACAACA 
ATTACCAATA 
TAAAAAAATA 
TCTTATCACT 
CCTCTTCTAT 
TCTAG1TACA 
TCCATTCTTT 
CACACACTTC 
TACACATTCA 
CCTCCTCCGT 
ACACTACCAA 
TATCCCCCCT 
ATAGTAACTT 
AAACTATTCT 
GCATCCAAAA 
TAGTaAATT 
AGATCCAAAA 
TACTCTAATT 
AGATCTCCAA 
TACAACATCA 
GCATCATCTC 
GATCATACAG 
ACTACTAAAT 
CTACCACCAA 
TTTCTAGAAA 
ATTACATATT 
ATTTTTCACT 
GTTCACCAAA 
CATACCACTA 
AGAGAGCCCA 
CCAAATATTT 
TCTCTCATCC 
TACTCCCTCT 



GTTACAACAA 


TACTACTCTA 


60 


TATATGATCA 


ATGGACCAAA 


120 


CCTCAGCCCA 


TAATAAATTA 


180 


CATCTGAAAC 


ATACCATAAA 


240 


CACCCAATTA 


TATAATCTAT 


300 


CACAGTACAC 


GAATCATTTT 


360 


AAATACATAA 


TTTTCTAAAA 


420 


CTTTTGTTAC 


TAATATCATT 


480 


CGTCATCATG 


CAACTCTATC 


540 


CCTTGCTATA 


AGCAGCCCAA 


600 


TTTCATAATT 


ATACCAACCA 


660 


ACTATCACAA 


TTAAATCATT 


720 


ATCACATCAA 


CTACAAATGA 


780 


ATTCTAAATA 


CACATAGTCA 


840 


CCACAAACTA 


CCTACTTCTG 


900 


ATTCCAAATC 


GCCTCCACAT 


960 


ACTGATACAA 


TCTCTTATCA 


1020 


ACTTCCCATA 


TACATAAACT 


1080 


TTTCACCCAT 


AAATAATAAA 


1140 


AATTTATTCC 


ACCCTAACCA 


1200 


ATTCAAAAAC 


TACTCTAATT 


1260 


TATTCCACCC 


AGATCCAAAA 


1320 


ATTCAAAAAC 


TACTCTAATT 


1380 


TATTCCACCC 


AGATCCAAAA 


1440 


CCTTCCCCTA 


CCGACCTCGA 


1500 


TACACACACC 


CTCACATACA 


1560 


CAGAATCCAC 


AACACACGAC 


1620 


TCACACACAC 


TGTCTCATAC 


1680 


CAACCACCCA 


TGATCCCCAT 


1740 


CTACTCTACG 


CCGTACTACA 


1800 


TATTTCCTAT 


TACCCCATTA 


1860 


ATATATATAA 


TAAACCTTCA 


1920 


TACATAAATC 


TCTGGCATAC 


1980 


GACACCCATA 


GCCAAAACAC 


2040 


GATTTCCTCG 


TCCTATCGAA 


2100 


TCTCCAACCC 


AATACCCGCC 


2160 


ACCCAACTTC 


TAAAACTCCT 


2220 


ATCTAAACAT 


CCATCCCCTT 


2280 


ATATAACACC 


TACCTCTCTT 


2340 
2360 



[0 0 9 9] IB*J#^ 
KJi|©fi3 : 4 9 8 7 



3 1 



MUZ) ft : ~#lit 
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hT^py — : tEllltt luciferase gene 

1&*M : Vaccinia virus. Hepatitis C virus. Firefly EiLt£CD3gig[ : pHA5CL 

TCCACCATTC TTCATCATCG CAACAT1TAT ATATCTCCAC CTTACAACAA TACTACTCTA 60 

GTTAATCTAA TATCGAATCT ACTCCTTACC TATAATCCCA TATATGATCA ATGCACCAAA 120 

TTATCATCAT TAAACATTCC TAGAATTAAT CCCCCTCTAT GGTCAGCCCA TAATAAATTA 180 

TATGTACGAC CAGCAATATC TGATCATCTT CGAACTAATA CATCTGAAAC ATACGATAAA 240 

CAAAAAGATT CTTGGACATT CGATAATCCT CACCTCTTAC CACGCAATTA TATAATCTAT 300 

AAATGCGAAC CGATTAAACA TAAATATCCA TTCCAAAAAA CACACTACAC GAATGATTTT 360 

CTAAACTATT TCCAAACTTT TATACCTACT TGATAGAACA AAATACATAA TTTTCTAAAA 420 

ATAAATCACT TTTTATACTA ATATCACACC ATTACCAATA CTTTTGTTAC TAATATCATT 480 

ACTATACGCT ACACCTTTTC CTCACACATC TAAAAAAATA GGTCATCATG CAACTCTATC 540 

ATCTAATCCA AATAATACAA ATCACTACCT TCTTATCACT CCTTGCTATA ACGACCCCAA 600 

TTCCATTATT CTTTTAGCTC CTAAAACCGA CGTCTTGTAT TTTGATAATT ATACCAACCA 660 

TAAAATATCT TACCACTCTC CATACGATCA TCTACTTACA ACTATCACAA TTAAATCATT 720 

, CACTCCTACA CATCCCCGTA CTTATCTATG TCCATTCTTT ATCACATCAA CTACAAATCA 780 

' CACTGATAAA GTAGATTATC AAGAATACTC CACAGAGTTC ATTCTAAATA CAGATACTCA 840 

ATCCACTATA CACATAATAC TATCTCGATC TACACATTCA CCAGAAACTA GCTAGTTCTG 900 

ACAAACCAGA CCATATAGAT AATTTTAATT CCTCCTCCGT ATTCCAAATC CCCTCGACAT 960 

CTATATACTA TATACTAATA CCAATACTCA ACACTACCAA ACTCATACAA TCTCTTATCA 1020 

TCTCGCTAAT CTTCTCCATC TCCATACCCA TATGCCCCGT ACTTCCGATA TACATAAACT 1080 

CATCACTAAT TCCAAACCCA CCCACTTTTT ATACTAACTT TTTCACCCAT AAATAATAAA 1140 

TACAATAATT AATTTCTCGT AAAAATTCAA AAACTATTCT AATTTATTCC ACGCTAAGCA 1200 

ACTAGAATCA TAAAGAACAG TGACTCTAGA CGATCCAAAA ATTCAAAAAC TAGTCTAATT 1260 

TATTCCACCC ACATCCAAAA ATTCAAAAAC TAGTCTAATT TATTCCACGC ACATCCAAAA 1320 

■ ATTCAAAAAC TAGTCTAATT TATTCCACGC ACATCCAAAA ATTCAAAAAC TAGTCTAATT 1380 

TATTCCACGG ACATCCAAAA ATTCAAAAAC TAGTCTAATT TATTCCACGC ACATCCAAAA 1440 

ATTCAAAAAC TACTCTAATT TATTCCACGC ACATCTCCAA CCTTCCCACC CCCCTCATCG 1500 

CCCCCACACT CCACCATACA TCACTCCCCT GTCACCAACT ACTCTCTTCA CCCACAAACC 1560 

GTCTACCCAT CCCCTTACTA TGACTCTCCT CCAGCCTCCA CCACCCCCCC TCCCCCGACA 1620 

CCCATACTGC TCTCCGGAAC CCCTCACTAC ACCCCAATTC CCAGGACCAC CCCCTCCTTT 1680 

CTTCCATCAA CCCCCTCAAT CCCTCGACAT TTCCCCGTCC CCCCCCCAGA CTCCTAGCCC 1740 

) AGTACTCTTC CCTCCCCAAA CCCCTTCTCG TACTGCCTCA TACCCTGCTT CCCACTGCCC 1800 

CCGCACGTCT CCTAGACCCT CCATC ATG ACC ACA AAT CCA AAA CCC CAA AGA 1852 

Met Ser Thr Asn Pro Lys Pro Gin Arg 
1 5 

AAA ATC AAA CGT AAC ACC AAC CCC CCC CCA CAG GAC CTT AAC TTC CCG 1900 
Lys He Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro 
10 15 20 25 

GGC GCT CGT CAG ATC CTT CGT GCA CTT TAC CTC TTC CCC CGC AGG CGC 1948 
Cly Cly Gly Gin lie Val Cly Gly Val Tyr Leu Leu Pro Arg Arg Cly 

30 35 40 

CCC AGG TTC GCT CTG CCC CCG ACT AGG AAC ACT TCC CAG CGC CCG CAA 1996 
Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Thr Ser Clu Arg Pro Gin 

45 50 55 

CCT CGT GGA AGG CGA £AA CCT ATC CCC AAC GCT CCC CAA CCC GAG GCT 2044 
Pro Arg Gly Arg Arg Gin Pro He Pro Lys Ala Arg Gin Pro Clu Cly 

60-65 70 

AGG CCC TCG GCT*t:AG CCC CCC -TAC CCT TCC CCC CTC TAT CCC AAT CAC 2092 
Arg Ala Trp Ala Gin Pro Cly "Tyr Pro Trp Pro Leu Tyr Cly Asn Clu 
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75 80 
GCC TTC CCC TCC CCA CCA TCC 
Cly Leu Cly Trp Ala Cly Trp 

90 95 
ACT TCC CCC CCC ACC CAC CCC 
Ser Trp Cly Pro Thr Asp Pro 
110 

CTC ATC CAT ACC CTC ACA TCC 
Val lie Asp Thr Leu Thr Cys 
125 

CCC CTC CTC GCC CCC CCC CTA 
Pro Leu Val Cly Ala Pro Leu 
140 

CCC CTC CCC CTT CTC CAC CAC 
Cly Val Arg Val Leu Glu Asp 
155 160 
CCT CCT TCC TCC TTT TCT ATC 
Pro Cly Cys Ser Phe Ser lie 
170 175 
ACC ATC CCA CCT TCC CCC ATC 
Thr He Pro Ala Ser Cly He 
190 

AAA CCC CCC CCC CCA TTC TAT 
Lys Cly Pro Ala Pro Phe Tyr 
205 

CAA CTC CAT AAC CCT ATC AAC 
Gin Leu His Lys Ala Met Lys 
220 

CCT TTT ACA GAT CCA CAT ATC 
Ala Phe Thr Asp Ala His lie 
235 240 
TTC CAA ATC TCC CTT CCC TTC 
Phe Glu, Met Ser Val Arg Leu 
250 255 
AAT ACA AAT CAC ACA ATC CTC 
Asn Thr Asn His Arg He Val 
270 

TTT ATC CCG GTG TTG CCC GCG 
Phe Met Pro Val Leu Gly Ala 
285 

GCC AAC GAC ATT TAT AAT CAA 
Ala Asn Asp He Tyr Asn Clu 
300 

TCC CAC CCT ACC CTA CTC TTT 
Ser Cln Pro Thr Val Val Phe 
315 % 320 

TTC AAC GTG CAA "AAA AAA TTA 
Leu Asn Val Cln Lys Lys Leu 
330 335 . 

CAT TCT AAA ACC CAT TAC CAC 



CTC CTC 
Leu Leu 

CCG CCT 
Arg Arg 

CCC TTC 
Cly Phe 
130 
CCG GCC 
Cly Cly 
145 

CCC CTC 
Cly Val 

TTC CTT 
Phe Leu 

CAA ATC 
Cln Met 

CCT CTA 
Pro Leu 
210 
ACA TAC 
Arg Tyr 
225 

GAC CTC 
Clu Val 

CCA CAA 
Ala Clu 

CTA TCC 
Val Cys 

TTA TTT 
Leu Phe 
290 
CCT CAA 
Arg Glu 
305 

CTT TCC 
Val Ser 



TCA CCC 
Ser Pro 
100 
ACC TCC 
Arg Ser 
115 

CCC CAC 
Ala Asp 

CCT CCC 
Ala Ala 

AAC TAT 
Asn Tyr 

TTC CCT 
Leu Ala 
180 
CAA CAC 
Glu Asp 
195 

CAC GAT 
Clu Asp 

CCC CTC 
Ala Leu 

AAC ATC 
Asn He 

CCT ATC 
Ala Met 
260 
ACT CAA 
Ser Glu 
275 

ATC GGA 
He Cly 

TTC CTC 
Leu Leu 

AAA AAG 
Lys Lys 



CCA ATA ATC CAG 
Pro He lie Gin 
340 

TXA TTT CAC TCC 



85 

CCC CCC TCC CCC CCT 2140 
Arg Cly Ser Arg Pro 
105 

CCT AAT TTC CCT AAC 2188 
Arg Asn Leu Cly Lys 
120 

CTC ATG CCC TAC ATT 2236 
Leu Met Cly Tyr He 
135 

ACG GCT CTA CCC CAT 2284 
Arg Ala Leu Ala His 
150 

CCA ACA CCG AAT CTC 2332 

Ala Thr Cly Asn Leu 

165 

TTG CTC TCC TCT TTC 2380 
Leu Leu Ser Cys Leu 
185 

CCC AAA AAC ATA AAC 2428 
Ala Lys Asn He Lys 
200 

CCA ACC CCT GGA CAC 2476 
Cly Thr Ala Cly Clu 
215 

CTT CCT CCA ACA ATT 2524 
Val Pro Cly Thr He 
230 

ACC TAC CCC GAA TAC 2572 

Thr Tyr Ala Clu Tyr 

245 

AAA CCA TAT CCC CTC 2620 
Lys Arg Tyr Cly Leu 
265 

AAC TCT CTT CAA TTC 2668 
Asn Ser Leu Cln Phe 
280 

CTT CCA CTT CCG CCC 2716 
Val Ala Val Ala Pro 
295 

AAC ACT ATG AAC ATT 2764 
Asn Ser Met Asn He 
310 

CCC TTC CAA AAA ATT 2812 

Cly Leu Cln Lys lie 

325 

AAA ATT ATT ATC ATG 2860 
Lys He He He Met 
345 

ATC TAC ACC TTC CTC 2908 



(21) 



¥7-69899 



Asp Ser Lys Thr Asp Tyr Cln Cly 
350 

ACA TCT CAT CTA CCT CCC CCT TTT 
Thr Ser His Leu Pro Pro Cly Phe 
365 

TCC TTT CAT CCT CAC AAA ACA ATT 
Ser Phe Asp Arg Asp Lys Thr lie 
380 385 
TCT ACT CCC TTA CCT AAC CCT CTC 
Ser Thr Cly Leu Pro Lys Cly Val 

395 400 
CTC ACA TTC TCC CAT CCC ACA CAT 
Val Arg Phe Ser His Ala Arg Asp 
410 415 
Pro Asp Thr Ala 
Pro Phe His His 
430 

ATG TTT ACT ACA CTC CCA TAT TTC 
Met Plie Thr Thr Leu Cly Tyr Leu 
445 

ATC TAT ACA TTT CAA CAA CAC CTC 
Met Tyr Arg Phe Clu Glu Clu Leu 
460 465 
AAA ATT CAA ACT CCC TTC CTA CTA 
Lys He Cln Ser Ala Leu Leu Val 

475 480 
AAA ACC ACT CTC ATT CAC AAA TAC 
Lys Ser Thr Leu lie Asp Lys Tyr 
490 495 
CCT TCT CCC CGC CCA CCT CTT TCC 
Ala Ser Cly Cly Ala Pro Leu Ser 
510 

AAA CCC TTC CAT CTT CCA CCC ATA 
Lys Arg Phe His Leu Pro Cly lie 
525 

ACT ACA TCA CCT ATT CTC ATT ACA 
Thr Thr Ser Ala lie Leu lie Thr 
540 545 
CCC CTC CCT AAA CTT CTT CCA TTT 
Ala Val Cly Lys Val Val Pro Phe 

555 560 
CAT ACC CCC AAA ACC CTC CCC CTT 
Asp Thr Cly Lys Thr Leu Cly Val 
570 575 
ACA CCA CCT ATC ATT ATC TCC CCT 
Arg Cly Pro Met Ile^Met Ser Cly 
'.-590 

AAC CCC TTC ATT" CAC AAC CAT CCA 
Asn Ala Leu lie- Asp Lys Asp Cly 
605 - 



Phe Cln Ser Met Tyr Thr Phe Val 

355 360 
AAT CAA TAC CAT TTT CTA CCA CAC 2956 
Asn Clu Tyr Asp Phe Val Pro Clu 
370 375 
CCA CTC ATA ATC AAT TCC TCT CCA 3004 
Ala Leu He Met Asn Ser Ser Cly 
390 

CCC CTT CCC CAT ACA ACT CCC TCC 3052 
Ala Leu Pro His Arg Thr Ala Cys 
405 

CCT ATT TTT CCC AAT CAA ATC ATT 3100 
Pro He Phe Cly Asn Cln He lie 
420 425 
lie Leu Ser Val Val 
G 1 y Phe G 1 y 
435 440 
ATA TCT CCA TTT CCA CTC CTC TTA 3196 
He Cys Cly Phe Arg Val Val Leu 
450 455 
TTT TTA CCA TCC CTT CAC CAT TAC 3244 
Phe Leu Arg Ser Leu Cln Asp Tyr 
470 

CCA ACC CTA TTT TCA TTC TTC CCC 3292 
Pro Thr Leu Phe Ser Phe Phe Ala 
485 

CAT TTA TCT AAT TTA CAC CAA ATT 3340 
Asp Leu Ser Asn Leu His Clu He 
500 505 
AAA CAA CTC CCC CAA CCC CTT CCA 3388 
Lys Clu Val Cly Clu Ala Val Ala 

515 520 
CCA CAA CCA TAT CCC CTC ACT CAC 3436 
Arg Cln Cly Tyr Cly Leu Thr Clu 
530 535 
CCC GAC CGC CAT CAT AAA CCC CCC 3484 
Pro Clu Cly Asp Asp Lys Pro Cly 
550 

TTT CAA CCC AAC CTT CTG CAT CTC 3532 
Phe Clu Ala Lys Val Val Asp Leu 
565 

AAT CAC ACA CCC CAA TTA TCT CTC 3580 
Asn Cln Arg Cly Clu Leu Cys Val 
580 585 
TAT CTA AAC AAT CCC CAA CCC ACC 3628 
Tyr Val Asn Asn Pro Clu Ala Thr 

595 600 
TCC CTA CAT TCT CCA CAC ATA GCT 3676 
Trp Leu His Ser Cly Asp lie Ala 
610 615 
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TAC TCC CAC CAA CAC CAA CAC TTC TTC ATA CTT GAC CTC TTC AAG TCT 3724 
Tyr Trp Asp Glu Asp Clu His Phe Phe He Val Asp Leu Leu Lys Ser 

620 625 630 

TTA ATT AAA TAC AAA CCA TAT CAC CTC CCC CCC GCT CAA TTC CAA TCC 3772 
Leu lie Lys Tyr Lys Cly Tyr Gin Val Ala Pro Ala Clu Leu Clu Ser 

635 640 645 

ATA TTC TTA CAA CAC CCC AAC ATC TTC CAC CCC CCC CTC CCA GCT CTT 3820 
lie Leu Leu Gin His Pro Asn lie Phe Asp Ala Cly Val Ala Cly Leu 
650 655 660 665 

CCC CAC CAT CAC CCC CGT CAA CTT CCC CCC CCC CTT CTT CTT TTC GAG 3868 
Pro Asp Asp Asp Ala Gly Glu Leu Pro Ala Ala Val Val Val Leu Glu 

670 675 680 

CAC CCA AAC ACC ATC ACC CAA AAA GAG ATC CTC CAT TAC CTC CCC ACT 3916 
His Cly Lys Thr Met Thr Clu Lys Clu He Val Asp Tyr Val Ala Ser 

685 690 695 

CAA CTA ACA ACC CCC AAA AAC TTC CCC GCA GGA CTT CTC TTT CTC CAC 3964 
Cln Val Thr Thr Ala Lys Lys Leu Arg Gly Cly Val Val Phe Val Asp 

700 705 710 

GAA CTA CCG AAA CGT CTT ACC CGA AAA CTC CAC CCA AGA AAA ATC ACA 4012 
Clu Val Pro Lys Gly Leu Thr Cly Lys Leu Asp Ala Arg Lys He Arg 

715 720 725 

GAG ATC CTC ATA AAG CCC AAC AAG CGC CCA AAC TCC AAA TTC TAA AAT 4060 
Clu He Leu He Lys Ala Lys Lys Gly Cly Lys Ser Lys Leu Stop 
730 735 740 

CTAACTCTAT TCAGCCATCA CGAAATTCTT AGCTATTCTA ATCCTCCCAG CCCTCGACCT 4120 
CCACCAATTC CCACTCCCCA ACCAATTACT CATAATCTAC AACATCATAC ACACACCCTC 4180 
ACATACACTA CCTAGTCATA CCATTAATAC ACTAACTCCA TCATCTCGAC AATCCACAAC 4240 
AGACGACACT CCCCAACCAA TTACTCATAA ACAACAACAT CATACAGTCA CACACACTCT 4300 
CTCATACACT ACACTAAGTA CATCATCTCC AATTCTCACT ACTAAATCAA CCACCCATCA 4360 
TCCCCATCTT TATCATACCT ACAATCATAA TGATACACTA CCACCAACTA CTGTACCCGC 4420 
TACTACAACC TCTATTACCA ATTATAAAAC CAACCACTTT CTAGAAATAT TTCCTATTAC 4480 
CCCATTAATT ATATTCTCCG CCGTCCCAAT ATTCTGTATT ACATATTATA TATATAATAA 4540 
ACCTTCACCT AAATACAAAA CACAGAACAA ACTCTAGATT TTTCACTTAC ATAAATCTCT 4600 
CCCATACTAA AATCTATCAT ATTCACCCCA CCATCTGCTT CACCAAAGAC ACCCATACCC 4660 
AAAACACTAT CCCAATATAT TTCCATTTCT CCTCTCCCAT ACCACTACAT TTCCTCGTCC 4720 
TATGCAACGA CAACGTCTCC ATTACCATTA CCTTAACAGA CACCCCATCT CCAACCCAAT 4780 
AGCCCCCCGA AACTTTCTAC AACATACTCA CTTTTTACCA AATATTTACG CAACTTCTAA 4840 
AACTCCTCTG AATACACCCC CTATTAATAA TCCTATTTCT CTCATCCATC TAAACATCCA 4900 
TCCCCTTACA ACTCTTAAAA ATACCTACCT AATCCCTTAC TCCCTCTATA TAACACCTAC 4960 
CTCTCTTAAA ATCCTTCACA CCAACCT 4987 

im 1 1 1&&&y9~> — 7V4)V7>\ZJ:Qf&m2tlfiiH 25, O. 5, l, 5 MM<htt*<fc3lC*JnL;fc«h£ 

«s*€ra"r«S[flci(j^^->oiaffiT*s-. h*. u- tzmm-vfoz* a*. <-) tttts^-r jixmrnmno 

>1 tt»»*7£y-70^;UX r VV5 CLSr, S^mgl, HEtttt (-) (Dfrisyx. 

>2 fc<£tf 3 teV-tfr y'CDW v-7^< >l"XC9 S (X 1 0- 20 mo 1/8// M) CD¥i${fi£ 1 0 0 £ L 
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SMS38 SuM 
SMS38 5uM 
SMS 3 8 luM 
SMS38 luM 
SMS38 0.5uM 
SMS38 O.SuM 
SMS38 0.25uM 
SMS38 0.25uM 

SM539 SuM 
SMS39 SuM 
SMS39 TuM 
SMS 3 9 luM 
SMS 3 9 O.SuM 
SMS39 O.SuM 
SMS39 0.25uM 
SMS39 O.Z5uM 

SMS41 5uM 
SMS41 SuM 
SMS41 luM 
SMS41 1uM 
SMS41 O.SuM 
SMS41 O.SuM 
SMS41 0.25uM 
SMS41 0.2SuM 
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